Abstract-The present investigation had been conducted to study the cytogenetic effects of soft drink "cola " at concentration (100%) with three exposure times (4, 6, and 8 hours) on root meristems of Allium cepa. The parameters tested were: mitotic index and chromosomal aberrations. Mitotic index was reduced in all exposure times 4,6 and 8 h with cola. On the other hand, total chromosomal abnormalities were highly increased in all exposure times comparatively with control. The physiological chromosomal aberrations observed were: (c-mitosis, stickiness, disturbance and laggard chromosome; and clastogenic aberrations were: chromosomal break and bridges. These findings indicate the cytotoxicity and carcinogenicity of the soft drink "cola". Our results supports the calls for warned for excessive intake of soft drinks especially "cola".
and beverages found in commercial cola soft drinks (Moon and Shibamoto , 2011) and carcinogenic activity of 2MI (2-Methylimidazole) was demonstrated in male and female rats and mice (Chan et al., 2008) , furthermore, metabolic and cardiovascular alterations associated with cola drinking in normal rats was reported (Milei et al., 2011) .
Caramel coloring can cause convulsions when administered to rats, mice, and chickens, and it adversely affected the levels of white blood cells (lymphocytes) in laboratory animals. Also it can inhibit the absorption of vitamin B6 in rabbits due to the presence of 4-Methylimidazol (Düsman et al., 2013) .
The U.S. National Toxicology Program (NTP) assessed the carcinogenicity of 4-MEI in male and female mice and rats using two-year feeding studies in 2007, concluding that there wasa clear evidence of carcinogenic activity in male and female mice and equivocal evidence of carcinogenic activity in female rats, based on increases lung adenomas and carcinomas in exposed mice and increases in leukemia in exposed female rats relative to controls (NTP, 2007) .Another ingredient present in cola soft drinks that can induce mutagenic activity is caffeine. Different concentrations of caffeine induced an increase in the percentage of micronuclei and aberrant metaphases, and the rate of chromosomal abnormalities (Choudhury and Palo, 2004). Caffeine also causes changes the DNA repair system, which leads to diseases in various organs, especially cardiovascular abnormalities and pancreatic cancer (Ito et al., 2003; Keast and Riddell, 2007) .
The Allium cepa test is an easy and fast genetic assay to detect the potential cytotoxicity and genotoxicity of polluted water and other chemical substances on mitosis and chromosomes structure of Allium cepa cells through the analysis of root morphology, mitotic index and chromosomal aberration of Allium cepa root tips (Akinboro, 2011; Adeyemo and Farinmade , 2013) .
II. MATERIALS AND METHODS
Dry healthy white A. cepa bulbs of 1.5 to 2.0 cm in diameter were purchased from local markets. The outer papery brown layer of each onion was peeled away and the dried basal root plate was cleaned. The onions were placed in tubes filled with distilled water at room temperature and the root growth was observed till reached 1.5-2 cm in length, then the bulbs placed in 100% cola soft drink for 4,6,8 hours respectively as well as the control bulbs treated with distilled water. The root tips were fixed in fixative (ethanol: acetic acid, microscope slides. For microscopic studies, mitotic stages and chromosomal aberrations in Allium root cells were determined using light microscope (Adeyemo and Farinmade, 2013) .
III. RESULT AND DISCUSSION

A. Effect of soft drink (Coca-cola) on mitotic index (MI)
Coca cola has decreased MI in the treatment groups compared with the control at all treatment periods (Table1). Mitotic index decline in Allium cepa root cells with the increasing of the treatment periods with coca colamay reflect coca cola cytotoxicity through the inhibition of cells cycle from the S (Synthesis) phase to the M (Mitosis) phase, or might be due to the prevention of DNA synthesis and holding the cell from entering mitosis (Karaismailoglu , 2014) . 
B. Frequency of mitotic phases
After the treatment with Coca cola at 100 % for 4, 6 and 8 h respectively, the frequency of the mitotic phases is approximately identical in both variants of treatment ( Table 2 ). The higher frequency is for prophases, followed by metaphases, telophases and anaphases respectively. The decrement of all four division phases may reflect that cola affects the normal development of whole mitotic process. Our results are compatible to results were found by Hannah et al (2010) studying cytotoxicity of Coke and Pepsi soft drinks, which exhibited the inhibitory effect of mitosis by the calculation of the mitotic index in Allium cepa roots treated for 2, 24, and 48 hours.
C. Chromosomal aberration
Coca-cola induced significant increasing in the frequencies of aberrant cells compared with the water treated group (control). The number of aberrant cell increased with an increase in the duration of treatment with the test substance used (Table 3) . Coca-cola at 100% concentration induced different kinds of chromosomal aberrations such as c-mitosis, stickiness, bridges, disturbed chromosomes, clumped chromosomes, granulate nucleus, karyorrhectic nucleus, laggard chromosomes, and clastogenic chromosomal breaks in all durations of treatment ( Table 4 ) (figure 1).
The most frequent aberration seen is stickiness of chromosomes (P< 0.01). It resulted from increased chromosomal contraction and condensation or might from the depolymerization of the DNA and partial dissolution of nucleoproteins. It reflects the toxic effects of the tested materials, and it is usually irreversible and may leads to cell death. This may explain the abundant numbers of ghost cells that found in coca-cola treated root cells (data not shown), specially observed in the duration of treatment in 6 and 8 h. Ghost cell is a dead cell in which the outline is visible but nucleus and cytoplasmic structure is not stainable (Khanna and Sharma, 2013) .
Clastogenic aberrations that found to induce by coca-cola are anaphase chromosome bridges and chromosome breakage .Chromosome bridges could be attributed to chromosomal stickiness, and to chromosome breakage and reunion. Chromosomal bridges could happen during the translocation of the unequal chromatid exchange or due to dicentric chromosomes caused by structural chromosome mutations. Induction of bridges and breaks may lead to loss of genetic material (Sudhakar et al., 2001; Neelamkavil and Thoppil, 2014) .
This may reflects the potential carcinogenic and mutagenic effects of Coca cola through increment of chromosomal alterations (Düsman et al., 2013) . It was also observed that there was gradual decrease in the number of chromosome aberrations with increase duration of treatment. Suggesting cell cycle arresting that most cells in prophase. This reflects the direct proportional toxicity with time exposure. It was also noted a very rare aberration (tied chromosome) ( fig. 1-d ) in exposure to coca-cola at 6 hr, this may explained by either there is duplication in chromosome length and stickiness of its end other chromosome in the equatorial plate; or stickiness of two chromosomes end to form a tie shape.
High potential of genotoxicity for Coca cola in our research, matches the findings of other authors, who did researches on mutagenic effects of Coca cola on animals and Allium cepa test (Düsman et al., 2013; Chandraker et al., 2014) . However there is only limited research available on its genotoxic and /or carcinogenic potential in humans. Rayes (2008) studied the effects of histological and microbiological samples of commercial natural and artificial orange juices and cola-flavored soft drink. The results of the Cola soft drink showed that it is lethal Bifidobacterium bifidum and Lactobacillus acidophilus bacteria that cause a deleterious effects on the normal flora of the intestinal tract. The damage caused by soft drinks can be attributed to their various components and acidity (pH 3.5) since low pH can reduce the metabolic rate and the body's antioxidant defenses. The Allium cepa test is useful for many types of environmental samples and can be recommended as a tool for monitoring the genotoxic effects and thereby contributing to environmental risk assessment means (Rank, 2003) .
IV. CONCLUSION
Since toxigenicity and carcinogenicity results are linked together with our results, acritical dangerous is facing the consumers hence Cola soft drinks are very popular and worldwide. A creation of a similar soft drink without harmful substances will be a great achievement.
